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Does it mean anything to you to save time? 

Why do you travel by motor-car rather than by horse and buggy? 
Why the telephone? 

Have you in mind a city which you visit often? Some city, say. only 
two hundred miles distant on the map. but eight or ten hours away by 
smelly train that runs very seldom and always at just the wrong time. 
And the roads are always bad just when you want to go by automo- 
bile. having missed the train. 

The next time such a trip makes you downright disgusted with life: 
- Imagine yourself “hopping over” in an hour or two. leaving when 
most convenient, and enjoying an invigorating sight-seeing trip. 

Of course landing fields at both ends are required; but we must wake 
up to the fact that landing fields are infinitely cheaper, and are of 


direct advantage to (he city ii 
auto - roads. 


It is fundamental that any vehicle which per- 
time of transportation must eventually become 


proportionately much i 
than connecting rail - • 

Air travel is coming, 
mils material saving ii 
an economic necessity. 

Don’t let other towns profit by air travel at your expense simply be- 
cause your particular town will not prepare for it. 


Vote for Your Municipal Landing Field 

DAYTON WRIGHT COMPANY 

DAYTON, OHIO 

“The birthplace af the airplane’' 
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'' I "'he LANDING GEAR andTADD 
k I S KTT) , shown above, attached to an 
IaEROMARINE 3£>~S'IIYDRO. a number 
ofwhich the Navy are offering for sale at 
$1500?® each, make 

landing, reliable aeroplane procurable at a 
very low cost; an epccellent machine for 
passenger cars^ying. This Landino Gear & 
flail Skid complete isbeii^ fumished by the 
^AeroTiiarine Plane a?id Motor Company, ) 

Keyport,NJ.,for $500?° r.OB. Factory P>/mipt 
dehvreries can be made on a few sets ci this ^ 
equipment. 

AEROMARINE PLANE & MOTOR CO. 


TIMES BUILDING 


NEW YORK 


THOMAS -MORSE AIRCRAPT CORPORATION 


THOMAS -MORSE AIRCRAFT CORPORATION 
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The jwn cbmluu T^fuirtm^ts for aircrofi onginrr oro fullilled m the 
of yt^rr^t engines nono in ptoauciion and being sold. 
ENGINE REQUIREMENTS 


N HJkME OPERATION 


MINIMIZING REPAIRS 
The new moileU of WRIGHT 
ezines have thicker cylinder 
elecn heads and increased cool- 
ing around the valves. This has 
stopped valve waipii%. From 
200 to joo hours may be ez- 
pccted without regrinding 
valves. A new device makes en- 
gine timing an easy op^anon. 


Many have flown i ,00 


Power sc aooo R-P^.M. 

Weidu, dry widi huh 
Gt> per H. P. hour 
Omall Icngch, including )i 
NOTE: — The power giy 


:s of these stock engines no 
■ne built — fo re ign or demt 
WRIGHT E.S 
. asoH.P. 

. aooH.P. . 


. 326 H.P. 


Wright Aeronautical Corporation 
Paterson, N. J. 
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F rom now on all WHIGHa engines will have this nameplate 
on the hub. This is a visible gua^tee to all who fly with the 
en^ne that it was made by us in our own plant. This plate 
certihes that every ounce of material was critically examined, then 
r».chmerl by OUT own experienced men K> exact gauge and carefiiUy 
assembled. The nameplate guarantees the engine pass^ o»^ 
exacting running test requirements. While we arc building aircraft 
engines this vigilance will never be relaxed. 


T Grsslsr u» 

Spesd, dimbi power reserve. 

~ uy, long crevel r^us, irwreesed uschil load. 

cuvieebilrty. compsti ins r sll srirei . 

No long repeir penodi, economy, isftry. 

Meny WRIGHT engines built four yeenw.*** sdjl*rin«; 
■ L — a — . over. With ch E-s end 


W ]R I G H T 

AER.O NAUTICAL ENGINES 

MOTIVE POWER FOR ALL AIRCRAFT 


“Don't Give up the Ship" — Protect It 

A ll those whose mtereet in Kntioosl Aviation is tetnpeied 
by a broad conception of National Defense will hesitate 
to draw too deflnite conclusions from the recent bombing 
tests. As the Navy has repeatedly announced, the experiments 
bed the prime purpose to secure information about naval ord- 
nance. The incidental feature of the accnracy of bomb drop- 
ping could have been ascertained at any time withont a 300- 
mile fli^t over water. The reliability of aircraft and engines 
has been known for a long time. 

Wbat then has been learned about naval ordnance from the 
testa off the Virginia Capcsl The finding of nine unexploded 
bnnbs on the deck of the ez-Ostfrieeiand after the ship had 
been bombed by F-5-L flying boate, and tbe startling fact that 
eighteen ont of forty bombs dropped during one test were 
“dnds,” will cause the public to question seriously the effi- 
dhney of the naval aircraft bombs. Tbe percentage of "duds” 
in the case of Army bombs was practically negligible, none be- 
lt^ recorded with the larger bombs. If nothing more were 
kerned from tbe tests than the fact that naval aircraft bombs 
nqaire a new fuse the testa would have been worth while. 

It was rumored that some of tbe bombs used were of Eng- 
hih manufaetare, being war surplns equipment which tbe 
Navy was glad to dispose of. However tha«. may be, to bring 
the Secretaries of War and Navy, and a distinguished party 
of Congressmen to see “dnd” bombs dropped reflects little 
credit on the Navy's preparation. If nine out of thirteen bits 
OB ■ ship failed to explode in war time the whole nation would 
dBDsnd an impartial investigation into sneh equipment. 

While the bombing accnracy of both naval and Army fliers 
showed that they were well trained and that they could hit 
anill targets both stationary and moving, it is to early to draw 
too positive conclnmons as to the effects that eonld be obtained 
is to attack under senHce conditions on a well protected fleet. 
Qiven the only really ^ective defense against aircraft attack, 
pursuit aviation properly directed, the results might have been 
iinitc different. On the other hand again, the situation might 
hive been totally changed in favor of the attacking air forces 
bad the latter operated as they would in time of war — with gas 
bombs and torpedos in addition to and in advance of tbe frag- 
BUDtation and demolition bombs that were aotrtally employed 
in tbe tests. Had such a complete test been adequately simu- 
■ted the whole country might have been appalled far beyond 
the startled surprise it now experimccs. 

So far as the tests having a bearing on the controversy over 
the continued value of the battleship as the backbone of a well 
proportiimed fleet, there ia a distinct dartger that too much 
will be made of them on the aseamption that the tests spell 
‘the doom of the coetly battleships.” It is probable that any 
®sv»i constiuctor would have admitted before the tests that 
Street hits by small sized bombs would have sunk unprotected 
xecraft. But the ex-Frankfnrt and the ex-Ostfiiesland went 


ped alongside of them. This contention of General Mitchell’s 
was probablydispnted more than any other, and its being borne 
out by the tests becomes the most important fact established 
by tbe bombing experiments. 

Already the disarmament advocates are using tbe lesnlt of 
tbe bombing tests as another argument for a decrease in naval 
preparedness, which in their eyes mesns principally the scrap- 
ping of “costly battleships.” Nothing could be more danger- 
ous So long as this country is as defenseless in the air as it 
is today, and so long as no other country has a large air force, 
onr navy is onr first line of defense and the protector of our 
international relations. Aircraft advocates can do no greater 
service to National Defense than keeping these facts eleariy in 
mind, Naval aviation should be placed in the bands of thoee 
who are willing and able to develop the aerial arm of the fleet 
untrammeled by tradition and unprejudiced by historieal 
precedents. 

Tbe Navy faces today a more serious problem than most of 
its officers realize. It is not only the devdopment of tbe varioni 
arms of Naval Aviation that is up for discussion; tbe bombs 
that sunk the Ostfriesland also open tbe question of making 
our battleships invulnerable against aircraft bombs and tor- 
pedoes — if it can be done. 


STANDARD 


ts tbe bottom m 


IS the result of direct bite but of bombs drop- 


Long Non-Stop Flights • 

T he recent attempt at a non-stop flight across the greatet 
width of the United States — which was defeated by nn- 
favorable atmospheric conditions — brings up tbe ques- 
tion whether such performances possess practical value. With 
all the respect due to the hardihood of pilots who undertakf 
such flights, we cannot see what useful end is served by non- 
stop flights of several thousand miles. 

Aviation bos passed that stage of its development where 
spectacular long distance flights were needed to impress the 
public with the possibilities of mechanical flight. Today it is 
no longer necessary to demonstrate that a specially equipped 
airplane can, given favord>le weather conditions, fly from the 
Atlantic to the Pacific with'mt stopping en route. Such a flight 
after all, is mainly a question of unusual endurance on th«' 
part of the pilot, or pilots. Granted that it also proves engine- 
reliability if tlie flight sncceesds, we have the reverse of the- 
medal if the flight is defaulted through any cause however in- 
dependent of the smooth running of the power plant. The 
not-yet-flying public natnraJly jumps to tbe conclnsion that 
the fl^ht failed because of the unrdiability of the engine. 

T vAifing technics! knowledge, the nverage reader does not 
know that in sneh flints the internal combustion engine is cal- 
led upon to do work which would never be expected from an 
automobile or from a locomotive. 

We believe that thoee engaged in aviation should seek tc 
mould public opinion toward a better understanding of me- 
chanical flight by onphasizing the features of dependability' 
and safety rather than by putting up new "records.” 


Ostfriesland Sunk 


by 


2000-lb. Aircraft Bombs 


Martin Bombers of Army Air Service Sink the 
23, 000-ton Battleship in Fourteen Minutes 


In tb* coocloding phase of the bombing experurents con- 
ducted b; the .Vnny and Navy Air Services against warships 
of all types to determine the offenaiTe power of aircraft the 
ez-Oerman baUleship Ostfriesland was sunk on July 21 by 
two 2000-lb. bombs dropped from Army Martin bombers. The 
draadnaught had on the previous day been snbjected to aerial 
bombardment with forty-oue 230-lb. bombs and eleven 000-lb. 
bombs. Oreat damage was caused thereby to her superstruc- 
ture, and some of her seams opened over night, for on the 
saomiiig of the 21st the Ostfriesland waa seen to have gone 
down two feet by the stem. The five llDO-lb. bombs which were 
dropped npon her on the morning of the second day of the 
bombing tests stiU further opened her seams, for she was at 
least ten feet down by the stem when the final test began. The 


In view of this point, which it is not immatcriai to sirem. 
the sinking of the Ostfriesland bv means of two one-ton air- 
craft bombs, each containing 1000 lb. of TNT assumes par- 
ticular mgnificance. The keynote of comment in which groups 
of air officers and aircraft men indulged after the Immbiocr 
teats was sonnded by General Williams, Chief of Ordnsnm 
U. S. Army, when he eaid : 

-A Bomb mu Fired Today ...” 

“A bomb waa fired today that will be heard around the worid. 
It is a heavier explosive chaste than has ever been delivered 
against a batclesbip. Its sinking of the Ostfriesland means 
that the capital ship now faces a new mennee that must be 
guarded against by every possible study and effort. 



2,000-lb. bombs did their work quicklv, (or the 2.3,000-ton bat- 
tleship went down fourteen minutes aftt- the first of the two 
fatal bombs struck the water, 

Thns was vindicated the contention of the students of aerial 
warfare who maintained that even the biggest and most iwwer- 
fnl modem warship could be sunk by aircraft bombs ]>ro- 
Tidcd the latter contained a snflicient finantity of explosive. 

While the previons destruction by aircraft bombs of a sub- 
marine, a destroyer and an armor^ cruiser proved the vul- 
nerability of unprotected or incompletely armored vessels to 
aerial attack, practically every naval oflicer doubled that a 
capital ship could be sunk by aircraft bombs. The proof to 
^e affirmative which the destruction of the Ostfriesland affords 
is particiilarly instructive owing to the fact that the ship in 
question poswased unusually complete underwater protection. 
Oennan naval design of the latter years has been noteworthy 
for the careful manner in which this question had been studied 
and solved. Admiral Sir John Jellicoe in his book “The Grand 
Fleet” comments on this point in connection with the battle of 
Jutland, where the British saw a number of German battle- 
ships in sinking condition and reported them as probable 
lossea. The German report on the battle acknowledged a much 
smaller nnmber of losses than that presumed by the British 
admiral, and the truth of their assertion was home out after 
the armistice when the ahi|>s assumed to liave been sunk were 
found in Oennan harbors. The answer to the enigma was 
that the ezoellent underwater' protection of the GeiWn bat- 
tleships kept them afloat long enough to reach home waters. 


“The biggest mine e 


IS SCO 


orpedo, 500 Ih.; the heavicet depth charge, 
.300 Ib., and the biggest charge ever fired from a big gun was 
1300 lb., fired froiu the big Oathman experimental gun. To- 
dny we have seen a 2000-lb. boinb, half of whose weight rep- 
re>enteil TNT explosive, dropped alongside a battleship atof 
having been carried by an airplane 100 miles from base out to 
sea. The thing today was the carrying of a mine of unprecedea- 
ted size out thnt-distance in land planes and putting it down 
auccessfnlly. Stop and think what that all means." 

Air Commodore Charlton. British air attache at Washington, 
D. C. echoed Generai Williams' views by saying; 

world. That’s been said before, hut it’s true.” 


FirM Itoy ol Bombinr 

The bombing tests with the Ostfriesland began on July 20, 
when the vessel, which waa anchored some 70 miles off the 
Virginia Capes, was siibjeeted to serial attacks first with 230- 
lb. bombs and then with 600-lb. bomba. The lighter bombs 
were used by naval F-S-L seaplanes and Marine Corfta DH- 
4B land maebinrs. while the Armv, using Martin bombers, 
emp'oyed the 600.1b. bomlw. General Mitchell, believing that 
the informalioii secured in the bombing of the Frankfurt had 
sofiieient’y sliowii the damage that could be done by ligiitar 
bombs, w'ithdrew from the light bombing testa of tire Ostfrisa- 
lund, A’together forty-one 230-lh. naval hombs and eleven 
500-lb. Army bombs were dropped on the target ship. There 


Aognst 1, 1921 


AVIATIO 


1211 


were scored thirteen direct hits, but nine of these were “duds” 
which failed to explode on hitting the ship. The naval bombs 
had a particularly large percentage of duds. 

The attack was opened at 130 p.ni. by a division of five 
Marine Corps DH-4 land machines which, after dropping a 
■moke bomb for ranging purposes, released nine 230-!b. bombs 
^ four salvoes. One direct bit was seoied aft of the smoke- 
stacks. where damage was done to the deekworka. Five bombs 
were duds. 

At 2.05 p.nt the Second Division of naval F-5-L seaplanes 
arrived on the scene and dropped seven 230-1b. bombs, one 
of which bit aft of the funnels doing local damage. Five of 
the bombs dropped were dads. At 2.32 o’clock the Ostfries- 
laod took s decided list to port, apparently as the result of 
the direct hit scored by one of As P-5-L seaplanes. The 
Fonrth Division of F-fi-L’s then attacked the target and drop- 
ped eleven more 230-lb. bombs with varying success. Msny 


when the smoke drew away from the last bomb, which hit tb» 
stern at 4.27. In this series of bombs there was again a nnni- 
ber of duds. 

Although the observers’ board which examined the Ostfries- 
land after the bombing annonneed that there had been ai> 
eerious damage to the vessel, some of the bombe which explodeil 
close to her bow and stem eventually proved more effeetiv.* 
than had been tbonght at first. The following inoniing, July 
21, the Ostfriesland waa found to have gone down two feet 
by her stem during the night and examination showed that 
there had developed opening in the underwater seams, thmngit 
which the ship whs slowlv taking in water. The naval officers 
stated that had the pumps been working Uiis water could have 
been taken care of easily. 

The S e c ond Day of Bombing 

The second series of bombing teste against the Ostfrieelaibi 



of these were duds, but two bombs, hitting off the stem would 
probably have put the steering gear out of commission or dam- 
aged the propellers. 

At 2.40 p.m. the Army Martin bombers arrived overhead 
and were hept in the air waiting for fifty minutes while the 
aircraft tender Shawmut, carrying the Observers' Board, drew 
alongside the Ostfriesland and eKamined the effect of the 
bombs tliat bit the vessel. The verdict was that local damage 
had been caused, but that the vessel waa not seriously damaged. 

At 3.43 the Iwmbing testa were resumed when the Martin 
bombers dropped eleven 600-lb. bombe. By then it had become 
evident to General Mitchell that the small bombs employed 
eoold not pierce the armored deck of the Ostfriesland and the 
Army fliers were therefore given orders to drop their bombs 
near ennngh to the ship to cause her seams to open through 
the underwater explosions. This the Martin bombers pro- 
ceeded to do with great accuracy, for they placed three bombs 
just off the bow and two off the stem, and made one direct bit. 

While the Martin bombers were dropping their bombs 
snotlier division of F-5-L flying boats appeared and dropped 
a doren 230-lb. bombs, scoring two direct hits while several 
bombs dropped right off the bow or stem. Nevertheless the 
Ortfriesland did not appear to be more than locally damaged 


comprised two phases: an early morning attack by Army 
Martin bombers dropping llOfl-lb. bombe, and a midday attack 
m which six Martin bombors and one Handley-Page of the 
Array Air Service dropped 2000-Ib. bombs and finally saak 
the ship. 

Considerable dsmage to the superstructure of the ship wiis 
done in the morning attack, when the Army Martin bombera 
scored three direct hits out of five bombe dropped. This ac- 
curacy of five, 60 per cent, was the beet in aU the tests. Tlie 
five machines arrived on the scene at 8.23 a.m, and aevra 
minntes later four small rai^e-finding bombs were let loosa 
At 8.35 the Martins, in single eolaan, ciraled the target ard 
dropped five of the twelve 1106-lb. bomba which they carrioL 
Having scored three direct hits, the Army fliers were ordered 
to cease bombing at 8.50 by the pbservere’ Board, which ml(d 
that enough direct bite bad been made to warrant calling off 
the rest of the 1100-lb. bombing test The Martin bombors 
thereupon returned to Langley Field, dropping the remaind.ir 
of their bombs in the sea to lessen thmr flying weight 

The first direct hit with the 1100-Ib. bomb was on the star- 
board side of the forecastle deck and took a large hole oat of 
her side. The second bomb fell in the water 150 yd. off the port 
bow, but the third bomb hit the ship on the starboard near 
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th<> aft funnel and scattered flying wreckage hundreds of feet 
in the air- The fourth homh st'ored a direct hit in the same 
part of the ship, while the fiflh homh fell off the starboard 
beam some 70 y<l. in the water. All three dire«*t hits caused acr- 
iuos damage to the dec'k equipment and superstruc'tiire. but the 
Kaval Board deelared that none of them would have sunk the 
vessel as none bad pierced the annored deck. 

The second hi^ in particular did considerable damage to the 
deck where it fell, while the third 1100<1h, bomb broke away 
part of the after structure just aft of the third funnel and 
would have disabled the after dreroom had it been in boiler 
servi(<e. The contention of the Naval Board w*as that aa 
these hits had not pierced the armored deck, they eould not 
do any damage to the steering gears, boilers, pnmps or nia< 
chinery, so that the water taken in so far might have been 
pump^ out and the Ostfriesland might hove Iwcn ahic to 

The second phase of this day's bornhiiig, in which the former 
tirniian battleship w*as subjected to the attack of 2000-lb. 
bombs however dispelled any belief that may have lH?en enter- 
tained aa to the invulnerability of ca]>ital ships i^inst aircraft 
bombs of sufficient siae. it is generally believed by Army 
and naval ordnance men present at the testa that tw*o of the 
six 2000-lb. bombs were responsible for sinking the Ostfries- 
land, These were the fourth and fifth bombs, dropped, one 
of which fell in the sea close in along the portside of the 
quarterdeck and which fairly rocked and lifted the 2-3,0M-ton 
battleship, the other bomb falling close in nn the port side of 
the stern. 

Aliiioat immediately after tlie firih bnttih xvas dro]iped the 
Ostfriesland xx'as going down astern iind l.<>r w'alcr line was 
rising on the forward starboard quarter of tl»c target. By the 
time the sixth homh was dropped the w-nunded dreadnought 
was sinking rai>idly by the stern; then her ai'terdecks went 
under, while the how stuck out in the sir a disteni’C equal to 
twice that from the w'ater line ujiward. The shi]i in four 
more minutes was listing heavily tc» port. She rolled over 
quickly on her port beam ends and turned turtle to jiort, ex- 
posing two-thirds of her entire bottom from niainma.st for- 
ward, glistening with sea w'ater and barnacles. Having thus 
turned turtle the gre^at hulk slid cloxvn stern first tmvard the 
ocean bottom. 

Following is the detailed record of the bombing operation 
which sank the Ostfriesland; 

10 :62 .\.U. — Captoin A. W. Johnson, It. S. N., c'cmimand- 
ing the Atlantic Fleet nir force stationed on the observing 
ship Shewmut 63 miles east of Cape Charles, radiographed 
an order to the Langley field flying base. 97'/4 miles distant, 
to send out its foree of Martin bombers carrying 2,000- 
pound bombs. 

lOr.fifi A.M.. — Major T. D. Milling, commanding the I-^ang- 
ley Field base, radiographed hia reply that the six Martin 
bombers and one Handley I’l^e were starting from ba.se 
for the target at sea. 

12:06 o’clock — The Army Martins and Handley Page fly- 
ing in V formation were sighted arriving at the target area. 

12:1.6 o’clock — After shifting from V formation to a col- 
umn line for attack the leading Martin bomber dropped a 
anutll bomb as a range finger which fell 150 feet ahead of 
the targct’.s bow. 

13:19 o'clock — The next army Martin drrrppcd a 2.000- 
pound homh which hit the water close in on the starboard 
bow of the target, making a terrific underwater exjilosion. 

12:19 o’clock — The next army Martin ilropped a 2,000- 
ponnd bomb which hit the water .100 feel ahead of the tar- 

12:21 o’clnck--The next army Martin droppetl a small 
mnge-finding auhx'alibrc liomh ivhich fell 100 feet ahead of 
the Ostfriesinnd’s starboard how, 

V2:*24 o’clock — The third 2.000-jiound bomb was dropped 
by the next Marlin bomber. It scored a direct hit, falling 
on dc<-k in the forward jKiint of the target's bow in what 
sailors call the “eyes of the shi)i," cxpltxding with a terrific 
hurst of fire and smoke and tearing a great hole out of the 
starboard side of the forecastle. 

12:26 o’clock— The fourth 2.000-ponnd bomb that was 


dropped by the next Martin bomber in the attacking column 
went into the water close in nn the port side of the ta^>l 
abreast of the mainma.st behind the funnels, fairly lifting 
the hulk upward and throwing a heavy fall of water on tlw 
deck, whicli llowed like n Niagara over the starboard aide. 

13:27 o’clock — The fiflh 2.000-pound bomb dropped bx 
the next Martin Ixoinber, and the one that began to put tin 
ship itnder, fell a little fxirther back in the xvater near tin- 
stern of the Ostfriesland on the port quarter side, exploding 
with terrific elfcet, sending up a great sheet of water that 
fell clear aensas the quarterdeck. Immediately after thi- 
homb dropped the nose of the target rose, and Che Ostfrics- 
land started sinking fast by the stem. The two big gun* 
in the after tnrret of the shi]i which had been thro'vn out txf 
alignment by one of the morning shots and which were 
elearlv silhouetted before this shot disappeared after the 
bomb hit the water. 

12:28 o’clock — The Ostfriesland was sinking rapidly by 
the stem. 

12:32 o'clock — The sixth 2.000-pound bomb was dropped 
by the last of the Martins. It struck in the water less than 
fifty feet from the stem on starboard sidex but by this time 
the'stem was awash, and the best opinion was that the sixth 
hit was not necessary to send the Ostfriesland under. The 
fourth and fifth bombs had really put the hatllcshi)) out of 
business and it was merely a matter of minutes before it 
was sunk. 

12:3-l o’clock — The Ostfriesland was listing heax-ily to 
port with her decks awash aft and going doxvn fast. 

12:39 (.’x-lock — The sinking ship was nn her port beam 

12 ;40 o'clock — The Ostfriesland sank. 

12 :41 ii’x-loek — Thx- seventh plane in the nttackingai|uadron 
the only Handley Page used, flew over the oily spot on the 
ocean where the battleshi]i had heen riding and released the 
seventh of the 2,000-i*ound bombs. It struck in the water, 
penetrated deeply nod hurst with a force that helped shove 
the Ostfriesland faster to the bottom. For sonic minute.i 
after the disappearance of the Ostfriesland tho air esi-aping 
from her compartments, rising to the surface kicked up 
white movements of water over her grave. 

General MiccAefi Congratuiai^ 

With the ainking of the target, Oeneral Mitchell, who was 
ftving over the target area, sxcung hia plane down and sped 
close around the transport Henderson, followed by another 
Army do Haviland- The ‘'gallery" of Generals, Senators. 
Representatives, foreign military attachfes and others on board 
the Henderson waved and shouted their congratulations to 
Goneml Mitchell as ho spun nronnd the transport. 

Major General Charles T- Mcnoher, Chief of Air Service, 
was among those on the Henderson. He at once sent this 
radio message to Oeneral Mitchell, who caught it in the air: 
"Congratulaljona to you and the entire aircraft brigade on 
your brilliant performance today." 

Gencml Mitehell has ftoxvn more than 2,000 miles this week 
in conneetion with the Frankfurt and Ostfriesland tests- He 
wanted to see all the damage done by the bombs and made his 
own inspection of the decks of both vessels. He piloted the 
machine, and he had as passenger an Army officer who re- 
corded all observations. On the basis of these studies, as the 
dilferent phases of the tests pnieeeded, the instructions to the 
army bombers in the later operations were formed. 

Every bombing machine in all these tests has had to fly a 
minimum nf 200 miles from base to target and return. None 
of the Army planes was fitted with a pontoon. Accordingly 
none was able to land at sea. 

Major General Menoher expressed the following opinion in 
connection xvith the sinking of the Ostfriesland : 

“A cold material fact has been demonstrated. That fact 
is that the battleship can be snnk by the aerial liomb. That's 
the real lesson of this affair. I haven't changed my mind at 
all as a result of these bombing inanoeuvem. 1 have always 
contended that the bomb did constitute a very grave menace 
to the cajiital silip and that extraordinary precautions had to 
lie taken to meet the menace. That’s the whole story. I never 
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ehiimed that the men.oee of the nerinl bomb xvou'd drive the 
b(iitleshi|>s from the sen. I don't think this shows the hsttle- 
sli ii is dimmed, but I fail to see hiixv nny one ran now doubt 
th.-l the aerial bomb does constitute a real meiince to the liat- 
tlc -hip and that it must now he met." 

■f slioithl not say that the Army made extrmxnlinary efforts 
in these te-xts,’’ General Menoher -•will in reply to a question. 
'•\\ have just curried a steji further the contentions xxe have 
hci'ii lanking. I am exceedingly grntifiwl oxer the aci-uracy 
xxl h which the bombers delivercil their hombs at sea 100 miles 
fi. ni the Hying field and in hovering i»er the various targi-ts. 
n" xvith land planes xx-hich i-nuhl not land at sea. The fact 


I’ria'ion, the Senate restored it aod then it went out in i-on- 
|■e;ellce when the Naval hill was passed. 

The Army Bomba Vaeai in the Tesla 
The bombs used by the Army Air Service in the homl.ing 
tests of the xx-nrsliips xvore developi-d by the Ordnance Depart- 
ment. U. S. Army- 'i'he tour principal demolition tyjiea (300 
lb., BOO lb., 1100 11)., and 2000 lb-| used are illu-strated h.'re- 
with, and so is the 1100-lb. armor piereing IhiimIi wliich could 
not he usei! ngainst the Ostfriesland hecnusc the vx-ssel sank 
under the nctiuii of the 2000-lb. demolition bombs. 

Small frngnienlntion hombs xveigliing 17 lli, and 35 lb. were 
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that they have been nhh- to do all liiis xvilhout a single casunlty 
is both important and exceedingly gmlifying. 

"It shoxvs good training and discipline and demonstrates 
ahox-c nil things the ability nf the Liberty motor- The Martins 
Bs well as the De Hnvilands whix-h delivered the lighter bombs 
all used the Liberty motors for these long journeys seaward. 
It is gratifying to know that xvp cun have as reliable a bomb 
ami fuse as has been used in these tests and turned out by 
til. ordnance branch of the army." 


The Need of Aircraft Carriera 

I'liptain W. A. Moffat, Director of Naval Aeronautics, was 
B-’;i>d bis opinion. 

"The lesson.” he replied, “is that wo must put planes on 
h-x 1 eships and get aircraft carriers quickly. I regret that 
f ingress in the new Naval bill failed to provide for airplane 
c rriers. That is now the great need. We must noxv get them 
ail. I c|uic-kly. We must put aviators on all our battleships 
to x’lmblo them to be ready to ward off air bombing attacks 
In 1 he event of war, pending the time we get nirjilane carriers.’ 

Both Anny and Navy officers agreed with Captain Moffat 
tint Ihe United services and Congress must now concentrate 
cm getting authorisation for aircraft carriers. Captain Moffat 
Il'inks eight is the minimum numlier of aircraft earners wc 
ci euld have and that thev should be specially designed and 
hii t to order. The Navv' Department recommended only two 
carriera in its estimates. The House struck out the appro- 


u-wd in the preparatory attack- on the I'-Il? and the G-1'13. 

All these bombs with the exception of the armor piercing 
ly])c are equipped with both nose and tail fuses, each of xvhicli 
tjinv be arranged to give instniitnneous explosion on impni-t 
xx-ith the target or delay action. During the bombing tests 
a delay of one-half second was generally nsed. The fuses are 
all of the arming vane type, xx-hich depends on the rush of nir 
past them in falling to arm the bonxb. 

Following are the charai-teristics of the demolition and ar- 
mor piercing lionibs developed by the Ordnance Deparim ;it 
for the Army Air Service. 


Approximate Weight 

Explosion Charge 

Overall Length 

Maximum Diameter - . . 
This bomb is equipped with i 
instantaneous or delay action. 
The nose ensing la thickened 


) i.B. Dehouticix Bomb (Fro. 1) 


300 lb. 

50 per c(-rit 
4 ft. 1 ill. 


capable of 
1 order to xx-ithstand imfiact 


iigniiist the gromul, suh.stantial buildings or vcs.soLs n 
vided with deck armor. 

The rear ensing is of thin metal designed to prevent th 
disniptioii of the charge before detonation takes place. 

There are two suspension luga on the body of the bomb 1 
in- apart by means of which Ihe projectile is carried. 

Four flat fins 90 deg. apart gives Ihe bomb stability in ilighi 
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Commercial Aviation in Germany 

By Erik Hildesheim 
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Atailt twf><Mealcrs . However, the tendency to use cheap con* 
vertt'd wHr aircraft on commercial linee i» not ao (tn'nt in Ger- 
many as in other countries because of the ban put on such ina- 
chinea }>y the Allies and the resultinf? seizures. 

Carl Caspar has ftiveti up the lars*' factory <if the Hanseat- 
ic Airplime Works in Hniiiburu nod bas pnrchn«-d the Fokker 
hrancli works at Luhock- Trawemunde, which heloiifred at one 
time to the 1). F. W. Co. H<* tiaa resumed the construction of 
Fricdrii'kshafcn type seaplanes for Noru'ny. The Hanseatic 
works which he has piveii up are now eottnffed in furniture 
manufneture. 

Doniier ims the Erreatest nutnitor of post war lyiws to his 
credit. They are all of metal and each one eiiib<s3ies new fea- 
tures. 'I'he land and boat seaplane niunoplaiies have Iwen dem- 
onstrated in Holland nn<l Switzerland, and in the latter 
country, on Lake Constance, a short airliue is planned. Dir- 
nicr developments are principally alont* experimental lines, 
tlip sipccimen machines la'inir manufaetured at the Seemoos 

The fienmin air tmnsiK>rt services in resjular operation are 
shown on the m*ct)mpnnyin(; ninji . For the moat part they may 
tw (livideil itilo lanre itroU|>s: Urst. tliv Deulsc-lie I,uftrcs*derei, 
by far the createst aerial transiiort concern, formed by the 
well known A, E. O. concern with the Hamburg America Line 
as aijrnts; and second, the Lloyd Luft-Dienst, which unites 
mo-t (»f the other companies. The KorddcutM-lier Lloy'd is the 
chief backer of this ttroup. Itotli these leading Gernian ship- 
ping cumiianics arc taking an active interest in eonunercial 
aviation, the explanation being that the war has left them with 
out their marine fleets, and also that the Hambui^ America 
Line was the agent tor the German Airship Transport Co. 
(DelagI — now defunct, for the time being at least. 

The Deutsche Luftreederei operates four lines, viz. Berlin to 
Dresden, Berlin to Dortmund, Danzig to Mcmcl, and Hamburg 
to Hrcmen w'hich connects with the Amsterdam to London ser- 
vi<*e. The Danzig to Memel route connects with the Lloyd 
Ostilug line to Konlgsherg. The Lloyd Air Line Sahlalnig 
ninnects at Bremen with the line to London operated by the 
Royal Dutch Navigation Co. (known hy its Dutch initials as 
K. L. M.) Connections are made by this line as German air- 
I)lane-> are prohibit'd from leaving the country. From Bremen 
the Lloy<l Sahlalnig line continues to Dortmund, and a ser- 
vice from the former city to the north sea resort of Wange- 
roogi- lias been iunugurnted. 

The Lloyd Air Service announces tlic opening of the Baltic 
fonstnl Air Line: Trnvemuude to Wnrnemunde. to Sas-snit/- 
to Kwinemiinde. The last named eity is within easy reach of 
Settin and thus in direct air communication witli tlie German 
enpital. The Bavarian Lloyd nir line and the Paul Strehle air 
line are I'pcruting in the south of Germany. Tlie newest air 
line to eommeni-c oi>erntions is the German Air Lloyd witli its 
line frt'To llniiilmrg to Magdeburg wliero eonneetions are made 
for Berlin. In the future machines «ill go from Leipsig to 
Tlre-d.m. cmiittiiig Breslau as a t<‘nuiii»l. 

Among the conipanu’s of the Lloyd organization yet to be 
mentioned arc the Bnili-clie Luftfahrt A. G., wliich Iia.s dis- 
continued flying for the present; and the foreign <-oneerns: 
tile Danish Air Express, the Vienna Air Traffic Co. and the 
Danzig Air Mail To. The first of these lias been financed and 
provided with airt»lancs hy the Sahlalnig Co. and so has fail- 
cil to get registeretl for oj,erntiims in Denmark. The Ansirinn 
company was to tinve cci-opcrated with tlie Kumpler Co. but 
the first three iiirp’anes despntcin-d from Munich to Vienna 
wen’ seized hy the Inter- -\llicd Control Commission and there 
resulted the 'order tmihihiting German airenift from flying 
atm»n«l- Tlic Itniizig Air Mail Co. works in conjunetion with 
the Danzig to Mtmel Service of the Deutsche Lut'lreederei. 
rnssenger Rare* 

The pii.vspiiger rotes are given lielow. tiiose in brockets being 
lor a riuiiid trip. 

1. Berlin-Brnunscliwetg: dIHI Mark (-’>00 M )-Dortmuiid : 500 
M CitHi M). Beriin-Drcsrieii : HflO M (500 M). Dnur.ig-Ko- 
nigsIsTg: ‘240 M-Meniel ; 400 M. Ilnmburg-Brcmen : 275 M 
l4tl0 M) Amsterdnm; 7.5 Florins (130 FI )-Rotterdara : 100 FI 
(Iso FI) Bremen- Amsterdam ; 50 FI t75 Fl). 


2. Bcrlin-Bremen: 450 M-Munster 650 M. 

3. Berlin-Liepzig: 450 M-Nnremborg: 1125 M.-Municli - 
Augsburg: 1725 M. 

4. Berlin-Stcttin : 2‘25 M. -Danzig: !100 M.-Konigsherg: II .5 
M. Danzig-Konigshergi 250 M. 

5. Munich-Konatnnz: 400 M (650 M>. 

C. Borlin-Mngileburg: 225 M. Ilamhurg-Miigdehurg : 300 ,\ . 
Breslau : 700 M . 

7. Slutlonrt-Konstiinz: 4.50 M (700 M). 

Tile ticket price iif the Deiitsclie Luft-Rcederei includes aul"- 
moiiile frans)u*rt to and from llie JohnnniKthai airilrome ..t 
Berlin: the Knmi»lcr Co. ineluilrs passenger insurnhee. T!.p 
mail rates are given in the -follmviiig table: 


Prints Snin|>lcs Business I'npiss 
and Mixtnri'- 
.0.5 M 1.40.\1 1.40M 

—.0.5 " I.-IO " 1.40 •' 

-5.’l>0 •• r.,60 " .5.60 " 

KUiO •• - •• 10.60 '• 

Post cards 0.60 Mark. Parcels below 1 kg. weight 11.10 M 
maximum dimensions: 60 cm. length. Urgent delivery of 

heavier parcels 10 mark per kilogram and fraction thereof. 
Newspapers at special rotes in inland to Denmark and Swe- 
den. Foreign 0.40 mark for postcards, 0.40 mark per 20 g of 
letters and 1 mark per 60 g. prints. Registry 1 mark. 

Tlie following tabulation, obtained from the Rumpler Air 
Line in May 1921, shows the working of the German inland 






Civil Aviation Abroad 

Auxtralui 

Pilot F. L- Roberts, in an Avro airplane belonging to the 
Australian Aircraft ami Engineering Co., hod a remarkaiile 
experienee in the air. He left .Irniidale, N- S. W. with two 
passengers, and w'as at an altitude of about 3,000 ft. when :< 
storm iippronched. He shut off the engine and after glidini: 
for three iiiimiles noticed that instead of descending they had 
actually gained 100 ft- in altitude. They were evidently in :t 
strong upward current. These currents are notiecable over 
the western country of eastern Australia and it is certain tlia' 
in the future the study of tiie How of atmosplierr will lead to 
develojiTiients with aircraft. 

A Curliss Seagull (lying boat, the property of Aerial Con, 
pany Ltd., has left Sydney to coimiienee an extensive aerial 
survey of the eastern coast of Aostralia. The Aerial Co. Lti 
is conducting the survey in order to blaze the trail for com 
mereial aviation on the coast of Australia and adjoining tei 
ritory. The eomi>any will hand over to the Controller of Av 
otioii, the data and photogrni>hs lolleeted as the result of th 

Some instructive experiiiicnt-s are now being made in From ■ 
in the cooperation of airways with roilway.s. One test, ii 
volviiig a regular inter-working hetween the Niines-Nioe ai'- 
wov and the night cxjircss on the P.L.M. railway hetwei ■ 
Paris ami Marseilles, is being watched with partiruhir iutere- . 

French Guiana 

The thri'e Guinnns will soon he linkfsi tr^ctlier by air trail • 
port. Planes now operating botwi*cn towns on the coast on I 
interior carry gold, halatn, essence of rose, etc., etjvering vn-t 
distances. For example, planes fiy hetween Saint-Iaiurent i • 
Cayenne in 6 hours, whereas hy canoe it would re<|Uirc 20 day-. 


Commercial Aeronautics and War 

By James Valentine, Jr. 

Ez-Licoteoant. R. A. F. 


When the public is finally convinced of the tremendons 
,>ss it is suffering hy the absence of commercial aeronautics, 
nd by support of it makes it practical there will arise the air- 
craft industry of the future which will build our future oom- 
lorcial aircraft. 

Since it seems likely that the late war was by no means the 
list war, and since the aerial arm of both services dominates 
llicir attack and defense; speculation as to the war time funp- 
liona in assisting our unified air service which will by then 
linve lieen created — of the commercial aircraft industry will be 
interesting and instructive. 

ronsideration of the probable organization of the aircraft 
industry is first in order. 

Present indications point to tiie absence of aerial transport 
lines operated by companies constructing aircraft. This is 
nnotiier illustration of the parallels which exist between things 
nautical and aeronautical in that not one of the large steam- 
ship lines builds its vessels. 

Thus commercial aviation, as commercial water transporta- 
tion, vvill have two ends — the operation end, and the eonstruc- 
lion end; the latter hnilding aircraft to the specifications of 
tlic former. The organization of these two eods of the business 
will be along the lines of the following outline — 

I — Construetion 

1, Personnel 

A — Air 
e — Ground 

2. Matdriel 

II — Operation 

I. Personnel 

A — Air 
c — Ground 

II. Materiel 

The personnel of the construction end will be divided into 
nir personnel and ground personnel, The former will include 
iltc pilots, engineers, radio operators, and navigators leather 
witli their several staffs and assistants who will test new types 
of machines with their accessories and auxiliaries; or finished 
(unchines licforo they are delivered to customers. The latter 
will include factory monagers, designers, heads of depart- 
ments, and all their staffs and assistants, 

Tlie nialericl of tlie construction end will consist of aircraft 
fnetories with their vast number of ncecasories and auxiliaries 
such as testing nnd cxperinieotal .stations, work shops, design- 
ing rooms, and sales offices. 

The personnel of the operation end, as tlmt of the construc- 
tion end, will be divided into air nnd ground personnel. The 
I'ormcr will include pilots; navigators; engineers; and radio 
iiperators — all with their staffs and assistants — and the various 
people who will attend to the handling of poasengers and mer- 
chandise. The latter will include engineers, riggers, tralBo 
manogers, airport managers, nnd radio operators — all with 
tails and assistants to carry on both maintenance and repair 

The roatdriel of the operation end will consist of airways, 
air ports, aircraft, and the accessories and auxiliaries necessary 
or their maintenance and repair such as radio and navigation 
• i|Uipmcnt, motor transport, and repair siiops. 

Such will be tlie probable organization of that future big 
'iidu-stry — commercial aeronautics. Consideration of the part 

• I he taken hy tliis industry in war, and its subsequent de- 
'clnpment as the war progresses is next in order. 

As far os the public is concerned war happens suddenly, 
riinac in a position to know, however, are aware sometime in 
dvnncc that war is going to be declared and preparations are, 

• r should be, made accordingly. Tims, prior to her entrance 
into the last war, Great Britain mobilized her fleet for a so-cal- 
cd naval pageant, while we, before our entrance into the same 
.mflict, mobilized various units for a socalled punitive expe- 
Uiion into Mexico. 


So that before the next war is actually declared the ^'powers 
that be** will be well aware of its coming and accordingly will, 
or should, mobolize the resources of the commercial industry, 
and thus put into moss production the types of war aircraft 
which have been adopted . 

In connection with this the question arises wliether the air- 
craft industry in its production of war aircraft will remain on- 
tier tlie control of private interests and produce to meet ip>vern- 
ment inspection; or whether the industry as a whole will be 
commandeered by the government. 

The latter seems probable in view of the general policies of 
the government and the injustice of industrial exersptions 
during the last war. Whether such a policy will be conducive 
to efficiency calls for a nicety of judgment and remains to be 
seen . Certainly government control in the past does not in- 
dicate much in its favor in that it eliminates competition and 
stifles incentive. This, however, will be counteracted by the 
enthusiasm which will be prevalent for the successful prose- 
cution of the war. 

In the event of war the personnel of the eonstruct.on end 
will be used wholly in the produetion of war aircraft with the 
exceptiOD of the adventurous few who will nm avray to do ns 
they please and thus add their names to the list of those who 
have kept tliis from being a dull world. 

Of all the departments of (mmmercial aeronsntics the ma- 
toricl of the construction end is the moat vital nnd important 
ns far aa active participation in war is concerned. Immediate- 
ty war is declared the burden of the aircraft program trill fall 
on this division, and it will have to mobilize ail its resources 
to bear it. If present indications as to the nature of the next 
war ore true then the fate of the nation will depend on the 
controvertibility of our commercial aircraft factories to facto- 
ries for the production of war aircraft. 

The tendency of the modern industrial system is to stand- 
ardize. The argument in favor of this being that it iticrcaaes 
Iirmiiietion, which U true; but when the aircraft industry is 
called on to produce war machines it must guard against too 
much standardization. Sufficient flexibility of organization 
must he maintained to keep pace with the constant changes 
wliich will he taking place as the war progresses. 

As on illustration of tills let us look at the relative positions 
of tlic German Air Service, and the British Royal Air Force 
during (lie last war — notnhjy in the realm of engine manufae- 
turc. Tho Germans had developed standardization to a liigh 
degree, and thus were enabled to jiut into production vast 
quantities of certain types of engines. The British too had de- 
veloped slnndardizntion but not to a degree that did tiot per- 
niil of flexihilit.v. The result was that while tlie Oerroiin* had 
greater numbers of a fewer types of engines the British had 
fewer numbers of more types tlie best of wliich, when placed 
on the front where they were most needed, enabled the Royal 
Air Force to gain the ascendency. 

On tlie otiier hand, early in the war the British had tried 
rigid standardiMtiou at the Royal Aircraft Factory at Farn- 
boraugi) with the notorious R. A. F. 90 h. p- and 140 li. p. air 
cooled engines, and found it to be a bad policy so they changed. 

Standardization is necessary but there is_a limit; nnd that 
limit is reached when advances cannot be quickly taken advan- 
tage of. That is wliat must be guarded against by our com- 
mercial aircraft industry in its production of war airvraft. 

In the event of war the personnel of the operation end will be 
divided, part going into the service and part helping zo carry 
on the war aircraft program. In the service the air personnel 
will be valuable in testing and ferrying capacities ; and prob- 
ably, after a course of training to replace their commercial fly- 
ing’ with war flying, they will make good combative personnel. 
Tlie ground personnel will readily adapt themselves to ihe roles 
of quartermasters, testers, and the various duties the proper 
fulfillment of which will keep a dominating number of service 
machines in the air. 
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Tbe sfwiee will readily find use for the airways and airports 
of tJie operation end. Certain of ttieir accessories, notably the 
motor trans|>ort and work shops will also be requisitioned, The 
aircraft will he useful in supplementing what are now consid- 
ered orthodox means of transpurtaiun ; hut as far as combative 
service is concerned they will be useless. And this is just the 
imint almut which so many people who should know bettor are 
deluded. Hejilacing knowledge and reasoning with erratic im- 
agining tlic>y visualise nil iiumiier of commercial aircraft, bereft 
of their proiMW api>linnees, hurling destruction on the enemy. 
Ralher should they visualise the converted aircraft lumbering 
along to Ihoir destruction at the hands, or ralher the guns, ol 
lus! pursuit itmc'liines frotn the I'nrrier '■hips of the enem;. 
fleet; whieh pursuit mnehines will have by this time pene- 
trated the ilelenses of the c'oninieri'iul ttiaeliines' esiurt Ix'- 
enusc' ol the latter Iwing h.vndieapped by the antics ul the 
former. 

All of which is meant to prove that the success of our nir- 
crafl opemtioms in war. and hence the safety of the couiitr>-. 
wilt depend not on Uie convertibility for war purposes of 
commercial aircraft; hut ratlier on the convertibility for war 
purj'o*es "f ll'C industry which produces these aircraft. Fur- 
tIn'niioiT. ndvimccs in airi-nill <h>sigii lake pirns' iniiiill.' 


that to put into prodnetion any particular types in times of 
. peace is wasteful on account of the scrapping which most b.' 
dont' in the process of replacement. 

Waste ia relative. Procedures carried ont in war would 
never be tolerated under peace conditions. The fact that they 
contribute to the successful prosecution of the wnr U their 
justifieation. The complaints about w'astc materialize when 
the danger of w*ar has been removed. Hence it will be well to 
leave all scrapping of aircraft and replacements to war time, 
w'hen they will surely be necessary; and so adjust the peace 
liitte imurnuu os t<» provide onh' suHii'h'iit of the advnm'Ci! 
types of aircraft as will meet the requirements of experimen- 
tation and training. 

It I'ulloxvs then that our aircraft policy should be such as to 
lirovide tor extensive research work, and the consequent 
uiiiinteiinnce of a few of the advanced types of aircraft for 
testing and training purrmses together with a skeleton organ* 
ization under which these aircraft may at ones be put into 
masw production by the eonunereial aircraft factories. 

Under such a system there will be flexibility permitting of 
easy change with a niinimuin of waste, and preptu'cduess sup- 
ported by the resources of a vast industry. 


The Lakehurst Naval Airship Station 


The I', S. Navy Airship Hangar at Lakehurst. N. ,T. is the 
terminal for the airships which will be in use in this eountiy 
within the next few months. It is 80H ft. long, 204 ft. wide 
and lft« ft- high. The doors at eneh end are 170 ft. high and 
are 204 ft. wide. Observation platfornis on the roof i-otnniand 
a view of the Atlantic seven miles distant. In another direc- 
tion <Hjually as far away Lakewood can be seen clearly; while 
in the vicinity the 1400 aero reservation ia being cleared to 
nnwide workshops, shelter and transport facilities for the 800 
enlisted men and 600 civilian employees who w-ill man the 
hangar and care tor the two airshiiis. 

The airships are the ZR-I and ZK-2, the former being built 
at Lcngae Island Navy Yard, Phil,, and the ZR-2 now uiidor- 
going trials in Knglond. The hangar will be conipleted before 
the scheduled trnns- Atlantic flight of the ZR-2 in August. The 
airships are each 700 ft. long nnd 85 ft. in diameU'r. Capt. 
W. A. Moffett. Chief of Naval Avintion, is of the opinion that 
eoiiimercial aviation will receive considerable impetus from the 
operation of the Navy dirigibles and their terminal. Acrord- 
inglv, all preparations at the I-akebursl hangar an- with a 
view- Inward establishing facilities and conducting expen- 
mcnls which will aid cninmercial transport, and at the same 
time, keep the public informed eomcming the progress in the 
development of lighter than aircraft. 

In iiddilion to the groat hangar, the Navy plans to ereri a 
mooring ma-st to which the big aimhips may he moonxl. The 
mast will be so .-onsiructed that the pant ships will In- 
moored bow on to the mast, and will swing in the direetinu 
of the wind. The Sa\"y eonlcmplate.s also the erei'tion ot ntlicr 
mooring masts ihrougiiouf Hie country. These will he Imsed 


on results oi cxin-ciim-ms wiui n.v 

Work was first started on the station in SepIcmlK'c, 11)19. 
When Ooimiimider H- M. Kddy of the Bureau of Yards and 
Docks arrived at Lakehurst with his force of 800 men, lie 
found a wilderncs-s. They bad to clear hundred* of acn« and 
lat- » branch railwnv to the main line before commencing work 
oii the hangar. The tractor tanks used by the Marine Corps 
during the war were eiiiploj-od to pull stumps. Today the 
hangar is nearlv completed and Captain Moffett has assigned 
Comm. R- D. Weverbaidier of the Bureau nf Construction and 
Repair, and lighter Ilian sir experi for the Navy, to siipervisi' 
preparations for receiving the ZR-2. 

The doors of the hangar constitute the eluef engineering 
problem. Each leaf U made up of 800 tons of steel and 
comigali-d aslx'stos. There are two leaves on each end, opened 
by rolling parallel with the front of Uie shed- They are 
supported on concrete trucks which in turn rest on wheels. 


the si/x- of those on a freight car. Similar tmeks, set out 
from lh<* doors and parallel to them, supirort huge steel girders 
lirm-ed ugiiinst the top steel framew-ork on the doors, and act 
as braces against winds which sweep through the shed. Like 
the doors, the entire siding of the shed U eomigoted asbestos, 
arranged in strips nltemating between gray and two sliades of 
hrow-n, m camouflaging the shed as to break up its outincs and 
make it iliflienlt for a hostile obsem-er to locate it from tb* 

In addition to a railroad running lengthwise through the 
hniignr there are three trolley slots which are known as dock- 
ing i-mls. The dirigible about to enter the hangar wall bo 
fastened hy cable to these rails w-hich extend on a 1500 ft. 
runway at either end. Anehored to the rails it will bn a 
simple matter to guide the airship into its berth. 

Up under Hie roof among the steel rafters, five monorail 
cranes support movable platforms whieh enable the workmen 
to repair tbe airship after it is housed. Suporting these raf- 
ters are nine trusses forming arches, arranged in pmrs. 

The root's nc-t as n resi-voir, catching ruin w-nter which is 
storcsl in three tanks nnd used in the engine radiators. The 
windows in the sides nnd roof require individiia! motors to 
opi'u them, 'riie glass is nmber-eolon’d. to eliminate certain 
light rays, deslnictivi- to hiillisiti fabrics. 

The liiiiigar is as fin'-nxif as possible. The concrete floor is 
c'ovi'red witb asphalt to prevent falling tools striking sparks 
and exjilmliiig the ga-s, and incidentially.to to maintain w-armth. 
The heating is entirely beneath the floor, distributed through 
tiinx' tunnels. All w-iring where ]iossible is on the outside of the 
shed. The power plant is located some distance aw-ay, aa is the 
gas pliiiil which will liave a dnilv i-npaeity for mnnufncturii^ 
75.000 cn. It. of hydrogen, Inter to lie ineren.wd to a hundred 
thousand i-n. ft. capacit.v. 

Seaivli lights on two diagonnl lomers of the hangar will 
guide tbe dirgihles at nighi - On the other two .mniers are flood 
lights which will illuminate the field to the extent of 20 acrcs- 
Siiiikeii lights arranged liki' crosses have been installed at the 
end of eni'li runway, also to faeilitate landings at night. 

A Iwenty-flve h. p. eleetrie motor is used to oiieii eucli leaf 
nf the doors. It perfornm the work of men who w’ould ollier- 
wi.se he employed nt great loss of time. Navy men calculate 
that it will reqaire just thirteen minutes to open the doors to 
receive a dirgihle and approximately forty minutes for laud- 
ing and housing it. 

This terminal was built at a cost of between four and five 
million dollars, Capt, Frank T. Evans, son of “Fighting Bob” 
will be in command of the station. 


Fiat 10 Passenger Airplane 


The Fiat Ca has recently produced a 10-passenger airplane 
-.vliich embodies the results of long and minute studies of all 
details and devices, so as to ensure an almost perfect safety 
;ind a regularity of ninning incomparably superior to what 
lias been obtuined up to date. It is a big biplane with coni- 
idctely rigid body and I'eniral fuselage carrying the engine ap- 
[Xiratu,*. the controlling cabin, the passenger cabin, the toilet 
•Inset, nnd all other installations required by modern comfort 
uir a long journey. The airplane is shown on the annexed 
drawing. 

The design of the airplane emlxidies the following features; 

a. Three engine power plant apparatus driving one tractor 
;Topeller. 

Ii, lltKid visibility fur llu* pili;t imd ciist‘'of acci*ss lu Ibe 
jKiwer plant for tlie mechanic. 

c. Comfortable passcngi-r cabin with good visibility, 

d. Fuselage of frellis-work covered with pl}*-wood ensuring 
a high factor of safety. 


Slrucmre oj Wings and Fusflage 

The wings are of the usual rigid spar type with lift balanced 
ailerons. The lower wing has 2 deg. dihedral and the upper 
wing an extension. The gnp ia 85 percent of the cord. 

The fuselage is of trellis work covered with ply-wood which 
combines qualities of lightness, strength and minimum head 
resistance. All fittings are designed with a view to simplicity, 
strength nnd streamlining. Aa a result of the designing and 
workmanship a factor of safety of 8 has been attaino). 

ConiroU 

Dual controls with an adjustable tail plane are provided. 
Simplicity of design in the control system has been aimed at. 

Cockpit and Cabin 

These have both licen designed to give good visibility. The 
cockpit is located between the engine and the main planes, and 
connects with the cabin by means of a trap door. In the front 
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c. Maximum speed over 125 m.p.h. minimum speed under 
.id m.h.p. 

f. Four-wheeled landing gear. 

g. Balon«-ed control surl'aeiw and adjustable tail plane. 

li.IIigbL/D ratio. 

Thf Pimer Plant 

The Ilirce engine power plaiil was adopted to avoid the 
ciangers of engine failure in a single engine. The dislribntion 
i*f the power in units on the wings has been avoided- This 
xvsteni a* practiced gives a higher propeller efficiency, but is 
liie source of trouble due to the length of i-omiilicated pipings 
not nlw.nys protected nnd eas.v to inspect, ini|K»ssibilily of iu- 
si'cction of the engines during lliglit, and small effect of the 
the slipstream on the tail plane. Besides those troubles another 
clmwhaek to the multiple engitie system driving multiple pro- 
pellers is the fact llial any lack nf traction of a single propel- 
ler other thnii the central one causes a dangerous turning mo- 

Tbe three engine power plant aims to eliminate the dU»d- 
.-imliigi'c mid ivtnin the adviintage!- of the division of the 
panel- pimil into units. The llin-e engines, hy means nf 
clutches, ora auloinntieally disengaged from, or engaged with, 
the propeller shaft. In this manner an engine giving trouble 
lan receive attention during flight at the expense of reduced 
•peed on tiie part of the whole machine. 

Fuel and oil for 8 hr. are carried. 

The stoppage of any one of the three engine* results only in 
n deerea.se in the speed of the airplane which however cannot 
drop under 110 m.h.p., a decrease of only 14% of the max- 
imum sperf. In this manner a reserve of power is created to 
he called on when necessary. 


of the cockpit is another trap door which gives access to the 
engines. 

The cabin is roomy and comfortable, with five seats ar- 
ranged down each side of a center aisle nnd with a toilet 
room aft. 

Per/ormance 

The maximum speed of the mai-hine is 125 iiuh.p. and the 
ceiling 15,000 ft. The landing speed was not stat-xd in the 
performniH-e statistics. 


Cadet Claeses for Lighter-Than-Air Service 
The regular course for cadets in ligbter-llian-air service 
in the Armv Air Service will begin about Oet. 1. The cadets 
are to repoi-t on Sept. 25, and the course will eml nlmut Feb. 
10, 1922, depending upon meteorological eondiliotia. Those 
who soceeasfiilly eomplete the course will be commis.sioned 
second lieutenants in the Air Service OlHeers’ ItcsiTve Corps, 
whieh grants thorn eligibility to take examinations for w>m- 
missions in the Regular Army. 


Proposed Air Mail Service 

An act jiroviding for the carrying ot mail hy airplane be- 
tween Nassau, Bahamas and Miami, Fla. has passcil its first 
reading in the Bahama House ot Assembly. Certain eon- 
cessions are granted to the Bermuda & West Atlantic Aviation 
Co., a British limited company with registered offices in Lon- 
don, and a subsidv of $26-000 a year is provided. 
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The Psychology of Passenger Carrying 


IntoratiiKt riew* on the psycbologj- of passengrer carrying 
are npreeaed by Robert Gorton, who has for some time been 
asaoeuted with Edward Stinson in eommercial aviation. 

In the three years of bis passenger carrying bnaineas Mr. 
^rton has giv«j 8,000 people Bights without an accident. 
Speculation, then ia interesting as to bow many of these people 
would fly again when given the opportunity. In other words— 
having covered certain territory for passenger carrying, and 
bad It pay, what are the chances of profit on returning to this 
territoryf This involves an interosting study of crowd psychol- 
ogy, and in this conection Mr. Gordon aavs, “Anyone who has 
done any passenger earryii^ knows that the passenger just 
landed is the best advertisement to be had. for he, or she ia en- 
thusiastie and persuades friends to fly. This is true also for 
a return tour of the passenger carried as I have proved to my 


a Canuck, carried passenger* for a dav, and left i 
mg to keep an engaerroent the next day at Libertv, N. Y. 
Last May Mr. Stinson and I were at Mitchell Field and to 
prove my theory we flew to Mount Kisco again and landed un- 
announced. this time in an Avro. We carried as many passen- 
gers as on the previous trip, and this minus newspaper pub- 
licity, and in face of news of a crash that created nationwide 
attention and which was the cliief topic of oonveisation on the 
airdrome. Upon comparing my books of this trip with those of 
the previous one. I found that fully two thirds of the paaaen- 
gers were rcpeiUerft. 

"As fsr as possible, I am keeping a record of all the places 
IQ the country that have been worked and, though this record 
IS necessarily incomplete. I firmly believe that of the towns of 


,t 5000 inhabitants not r 


..... 10 cent of them 

Imve been visited by passenger carrying airplanes. AppIyiM 
this raUo to the states, I find that in New York State 


Cival Aviation in the British Dominions 


.. — aed by 

British Air Ministry contains interesting information about 
the organisation of civil aviation in various parts of the 
empire. 

Information with 
JOTOK^l 

AtmlTaiia. — The Air Narigatii 

Dec. 2, 1920, and an Air Boar 

sisting of a Dirsictor of Intelligence and Organization, t 
Director of Personnel and Training, a Director of Equipment 
and a Finance Member. The Air Board is respomiible to, 
and subject to the control of, an Air Council which comprises, 
under the presideney of the Wnister of Defense, a naval mem- 
ber, a military member, two member* of the Air Board, one 
nominated by the naval and one by the military mmber, and 
the Controller of Civil Aviation, who is directly responsible 
to tbe Minister of Defense. The principal function of the 
Air Council U to advise the Minister upon the general control 
of Uie Commonwealth’s air policy in its naval and military as- 
pects, snd to coordinate civil aviation therewith. 

Air Navigation Regulations were issued on Peb. 11, 1921, 
■vii., of air craft, airdromes and 
appointed to administer them. 

' the operation of a Government 
. , Australian Air Force, and the 

merits of two routes, Toowoomba-Winton and Oer- 
aldton-Derby, are being diseumed. 

Schemes are also under oonsideration for the establishment 
by private companies of regular air services between Sydnev 
- ‘ Port Augusta (South Australia) and between Winton and 


flying operations, have been appoint 
Tbe Cabinet has approved the o 
air mail service by the Royal Aosl 


D- 

tndia . — The Air Board, which works nndcr the C< 
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A New Aircraft Finn 

The (3ox-Kemlin Aircraft Corp, Inc., Consulting, 
ins and Constructing Engineers, has recently been 

B of the State of New York. Tbe capital 


approximately 35 towns of 5000 inhabitants which 
have not been worked. Furthermore, my records show that b 
towns of 6000 inhabitants one in every hundred will patronise 
a passenger carrying machine, while in cities of 20,000 the 
ratio is one in every two hundred. 

••A feature concinaivoly proved b that on the second trip to 
any place a type of maebine difleient from that used tbe fint 
time will bring better results. This was illustrated in my trip* 
to Mount Kisco— the very fact that the Avro differed from the 
Canuck, particularly in the feature of a rotary engine, mads 
people anxious to ride. I naked many passengers why they 
wore repeating tbe nde, and the answer invariably was to tbs 
effect that this was a new machine and hence they were 
anxious to try it. If that b so in Mount Kisco it b so eUe- 

“I was rccenty asked by tbe editor of a prominent aviation 
paper what the possibilities of the monoplane were in passen- 
ger carrying work. He knew that Mr. Stinson and myself had 
been experimenting with the new Sperry wing for attachment 
to Canucks. My reply to him was that the monoplane prom- 
ises to do well as a passenger carrier. It has stability, manen- 
verability, visibility, and good load carrying capacity. Further- 
more the absence of the lower wiug U an advantage in “barn- 
storniiug’’ in (hat it increases the life of the machine because 
crowds cannot damage it by contact when the machine is on tbe 
ground. Another advantage of tbe monoplane b that its design 
■s nw to consequently attracts them. New types <rf 

passenger carrying work, and I i ' 


which w 


his booi privately subscribed, the flnsndal position of the 
oompauy b sound, and the plant and the facilities are large 
Aiougb to meet the present needs of the indnstry. 

L. Charles Cox, Presidmit and General Manager baa been 
interested in aircraft work for the last six years, having served 
three and one-balf years in the Royal Flying Corps and the 
Boysl Air Force. He was connected with the Lawson Aircraft 
Co. as Assistant to the President and as Chief Pilot. Later, 
be organized the Airliner Engineering Corp., which company 
ecpDStrncted the twin-engined thirty passenger airliner which 
recently has made several flights at Bazelhurst Field. Mr. IDox 

I Ocnerel Manager during the coostroction of this plane, 
s built within five mouths, somewhat of a record for 
i of tbb siza 

Tbe Vice President and Chief Engineer b Alexander Klem- 
in. Tbe engineering organisation of AlezanderKlemin & As- 
Kcistes has been taken over by tbe new company and has been 
transferred to the factory together with its library, engineering 
neords, and flics:. 

Tbe Shop Superintendent b F. W. Vista, who has been for 
many years assoebted with the L. W. F. Eugjneeriag Co. as 
Assistant Shop Superintendent, and has had a large and var, 
ied experience in the construction of all types of aircraft. 

The company has taken over a plant of the College Point 
Boat Corp., which during the war built H. 8.-2 boats. Tbb 
plant b fully equipped for the construction of mreraft on a 
•mall scale with excellent assembly, metal, wood and other 
shop fsmlities. The plemt b situated at College Point, which b 
readily sooessible to New York, and b right on Flushbg Bay. 
Tbe company has started construction ' * 

ear boaU on private order, b bidding 
and b also offering ita facilities for rebuilding snd repairing 
of airplanes of every type and variety. The company b also 
offering tbe services of ita engmeerbg staff to transportation 
eompanics in pianning air lines and in solecting suitable types 
of maehinea for their services. Asaistanee will also be given to 
mventors in enpneering and constructior 


Department of the <3overntiient of Indb and deals with ques- 
tions of civil aviation arising in India, b a purely advisory 
body without executive functions. Owing to financbl con- 
ditions in India it has not been found possible as yet to de- 
velop any trunk routes, but as soon as funds are available 
the Government of Indb has decided to prepare a main trunk 
route from Rangoon to Bombay, via Calcutta and Allahabad, 
attention being concentrated in tbe first instance on the pre- 
paration of the section between Calcutta and Rangoon. As 
soon ns the route is completed, or a section of it, it is intended 
to coll for tenders for an air mail service over the completed 
portion. The Government of India have also empowered 
local governments to lay out air routes within the boundaries 
of their own jurisdiction with tbe idea that subsidiary air 
routes will by thb means be eventually establbbed connecting 
with the Rangoon-Bombay trunk route. 

The import duty on aircraft, aircraft engines and access- 
ories has been reduced from 7% per cent to 21 ^ per cent ad 
vBorem (not from 17% per cent as stated in tbe last rep^). 

New Zealand . — Air Begulations were published on Mardl 
18, under the Aviation Act of 1918. They are provision^ 
pending the introduction of a new Act enabling effect to be 
given to the International Air Convention. 

Contracts have been approved by the Cabinet for air mail 
services between Auckland and 'WTiangarei, and between 
Christchurch and Timarn. Provbion will be made for the 
carriage of passengers in addition to mails. 

South Africa.— Pending legblation which b now being 
drafted, an Air Board has been appointed to advbe the Gov- 
ernment cm air Icgblation and regulations, the development 
of aeronautics, proposals for the establishment of air mail 
and passenger services within the Union and ' 

Union and adjoining territories, and on all matte 
policy affecting civil aviation. 


A 4000-lb. Aircraft Bomb 
Tbe Ordmanee Department of tbe Arn 


any ImmI 


& 


Army and Navy Order Ligbter-thati-Air Craft 

An important order for lighter-than-air craft, oompririni; 
three airships and thirty-eight observaUon balloons, has just: 
been placed by the li^ter-than-air servioss of tbe Army and 
the Navy. 

Two at the airsbips are ordered by the Navy and are to b» 
completed by next spring. These rilips belong to tbe D cla« 
(180,000 cu. ft, 240 hp., 5fl m. p. b.) 

The third airship will be of similar size, but of a new Good- 
year design, and b to be completed for the Army in November. 
Tbb ship will be 170 ft long and 45 ft in diameter, as against 
198 ft- and 41.8 ft, respectively, for tbe naval D class. The 
power plant will be composed of two 125 bp. Aeromarine en- 
^nea, which throng a rednetion gear will operate two propel- 
be driven throi^ bevel gear* a* 


d of in separate wmg 


(ed in the ear ii 

lee, and the transmission will be o 
The engines wUl be fitted with clntcbss, whbb w . 
being reversed for landing. Either engine can drive both pro- 
pellen b the event that one of tbe en^nes develops trouble. 
The poaiUon of tbe engines in the car wUl enable the mechan- 
ics to overhaul them much easier than if they were monnteil 
on outriggers, as m tbe prasent types of our ainhips. 

The car will be entirely enclosed and will bouae a crew of 
six, although three men wUI suffice tor the operation of the sir- 
ship in peace time pursuits. 

Tbe envelope will be much fatter than that of tbe D class 
airships and their shape will be similar to the Goodyear Pon;r 
Blimp, which has a fineness ratio of 3%. 

The Army mtenda to use tbb new amhip tor border pateol., 
for which purpose stations are avaUable at Arcadia, Fla., El 
Paso, and San Antonio, Tex. The two naval ships will be usel 


The Flight of tbe Cloadater 
ng partienlars of the test flight and attempted 
tal flight of the David-Dougbs Clondster are of 
uterest Thi - maebine was illustrated in tbe June 11th issue of 
Aviation and Airtrait Joubnau It woe built by the 
-Douglas Co. of Loe Angeles who, however, had no eon- 
■’ ■ It of the 


tor an aerial bomb to weigh 4,000 lb. which b very much larger 
t bomb of the kind ever before conceived in the United 
. conUin over fifty per cent, or 2.400 lb. of TNT, 
a of the most deadly of all bombs known in mod- 
em warfare. Up to tbe present tbe largest bombs designed and 
eonstructed weigh but 2,000 lb. These already have been adopt- 
ed as standard, together with bombs weighing 1,100 lb. 600 lb. 
800 lb. and 100 lb. respectively, all of which contain about fifty 
per cent, of TNT. The new bombs weighing 4,000 lb. are to be 
used in connection with the laigest bombing airplanes. 


Navy Air Chief Promoted 

Captain William A. Moffett on July 18 was named by Pres- 
ident Harding to be Cliief of the Navy Department’s Bureau 
of Aeronautics. 

He will take up his new duties with tbe rank of Rear Ad- 


Pulitzer Air Race Cancelled 
Sidney D. Waldoti Piesident of the Detroit Aviation 8o- 
rirtv on July 18 announced cancellation of the Pulitzer Tro- 
lirplane race and contrats for other trophies which the 
it society was to have promoted here Sept. 8, 9, and 10. 
Inshilitv to get assurances from the Army and Navy De- 
■ ic entries depended upon to provide compe- 
ls is given as tbe reason tor the 


tition in these eve 


Devil 


Saturday June 25th the Cloudster took off, flew and landed 
successfnUy at March Field, California with a grosa weight of 
9600 lbs. of which 5100 lbs. was useful load. The load con- 
sisted of two men, David R. Davis, owner of tbe machine and 
Eric Springer, pilot, 670 gall, of gasoline, 65 gall, of oil, 27 
gull, of water and miscellaneous equipment such as pan.- 
^ntes, etc. Facts of iuterest in connection with the flight and 
adding to the aocompliriiment are the altitude of March Field, 
1500 ft. above sea level, the fact that there was no air stirring 
to aid them in getting off, and the additional fact that tbe 
plane took off in less than 2500 ft. 

Monday June 27th the Cloudster left March Field at 6 a. m. 
with the same load as on the 25tb except that the gasoline sup- 
ply bad been reduced to 600 gaU. The maebine eireled until au 
altitude of 2600 ft. above the field bad been attained (altitude 
above sea level 4000 ft.) and then beaded for El Centro in au 
attempt to make a non stop flight to tbe Atlantic Coast. Fly- 
ing over the desert region of Arizona the machine enconntered 
bumpy weather which tossed it about and then the barograph 
record of the flight shows drops of 500 ft followed by slow 
climbing to regain altitude. The rou^ air brought on illnaa 
tor the pilots and when they found themselves confronted by a 
storm in the vicinity of El Paso, Texas, they landed at Fort 
Blias. They made a good landing but wore bit by tbe combined 
bail and wind storm before they could get the machine in a 
hangar. The Cloudster was blown backwards raulting in dam- 
^ to the tailskid bulkhead and the trailing edge of one wing, 
these parts are now being repaired and tbe trip will be at- 
tempted again, probably toward the end of July. Tbs machine 
was in the air for 8 hrs. 45 min. and covered a total approxi- 
mately 785 miles. Gasoline eonsomption averaged slightly lets 
than 26 gaU. an honr. An altitude of 8000 ft. was attaincL 
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I:::?::* VALENTINE’S • 

ImtSPAR 

VALENTINE & COMPANY 

Larfta MmufacTvrm of Higb-grodt f'anoAa in the ff'orij 

ESTA 8 USHED ,Sjo 

New Yock Oikago Bofton Toroiuo 

The Varnish That Won’t Turn White 

W. P. FULLER ac CO.. Puific Com 


One of the finest of our modem Airliners is the Friesley 
"Falcon.” Built specially for passenger service, the 
“Falcon” carries twelve passengers and baggage in her 
comfortably furnished and enclosed cabin, at a speed of 
120 miles an hour. 

Mr. B. M. Spencer, designer and builder of the ’’Falcon,” writes 

" when the question of varnish came up there was no 

hesitation as to what to use. Valspar is used by preference on 
all our ships and always has given complete satisfaction. Due 
to the fact that the ship was varnished under the worst pos- 
sible conditions— heavy rains and in a building exposed to 
the weather — the behavior of Valspar was simply wonderful.” 

Today Valspar is everywhere recognized as the ideal 
varnish for airplane use. Valspar is proof against weather, 
water and wear — against rain and sun, oil, gasoline and 
grease. And it is so wonderfully elastic and tough that 
the severest vibration will never cause it to crack. 


The Friesley Falcon — 
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E xperienced pilots note at once from the specifications of the Laird “Swallow" its remarkably 
light weight, low horse-power and small dimenuons. as compared with its large carrying capacity and 
proved splendid performance. The resultant low operating cost is the goal of every cmnpany or in- 
dividual operating airplane passenger or freight for profit. "Swallow" Distributor Franchises are paying 
well — some yet to be awarded. 


E. M. LAIRD COMPANY 

HANUPACrUREIlS 
WICHITA, KANSAS 
Gtntral Salem Ollicea 
2216 SO. MICHIGAN AVE., CHICAGO. 




HUFF, DALAND & CO., INC. 


OGDENSBURa NEW YORK 

FLYING BOATS 
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Cox-Klemin Aircraft Corporation 

Consulting, Designing & Constructing Engineers 

College Point, Long Island, N. Y. 

Flv^'mg 1800 


ha* e*tabli*hed a fully equipped plant for the experimental 
construction of aircraft 

ha* taken over the engineering organization of Alexander 
Klemin St Associate* 

will undertake the design and consbvction of special air- 
planes of every type and for every purpose 
will render consulting service to Transportation Companies 
in laying out airways and selecting ships 
will re-build and repair airplanes of every type 


HEATH AIRPLANE CO., INC. 

America’s OtJcMt Aeronautical Supply House 
Eit. IMS. 

T remendous Cut in Prices 


FOR AUGUST 

Dope % 1.70 

Airplane cloth .39 

Shock absorber -10 

Cable 2-7S 

Cable ihimble* 1-50 

Standard J I and JNfutelagehltings.each 1.00 

Tachometer, 10.00 

Prt^ller, for Curtiu, Hall-Scotl or 
Hivano 18.00 


Send for oar August Price List 

HEATH AIRPLANE CO., INC. 


AIRCRAFT YEAR BOOK 

1921 

Aeronautics — The most talked of 
element Urday in Commerce 
and national defence 

INTERNATIONAL Edition of the Aircraft Year 
Book jnat off the preaa — 360 page* — 275 text a 
reference data, 38 iilnatration,, 47 historical ■ 
craft designs, maps, etc. 

This book tells yon what yon should know c< 
ceming flying in all its phases, transport of 
passengers and packages, mail, forest patrol, 
fishery work, photography, world records, law, 
airports — military and naval developments. 

The edition is limited. Sim and return the at- 
tached blank to-dav. Published by 
MANLTACnTRERS AIRCBAFT ASSOUATION, I 

The GARDNER. MOFFAT CO. 

22$ Fosrth Ave. New York. 

I enclose cheek (or) money order (please Indicsls 

which) far (or which pleai 

copies o( the 1921 Aircraft Year' Book si <3.20 

each, postpaid. 


2856 Broadway, Chicago, III. 


(please print) 
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BUY IT FROM THE NAn 


AERONAUTICAL EQUIPMENT 


The following listed material is being sold 
by the Navy Department. The larger part of 
it is new and unused. This is a great oppcT- 
tunity. Take advantage of the low prietts. 
Catalogs will be sent on request. 


AEROMARINE 39-B SEAPLANES 
CURTISS M F FLYING BOATS. 
STANDARD SCOUT AIRPLANES. 
BOEING SEAPLANES 
OVERHAULED BURGESS N-BSEAPLANES 
MODEL F FLYING BOATS. 

KITE BALLOONS 

LIBERTY ENGINES 

CURTISS “OX” 90 HP AND “OXX” 100 HP 
ENGINES 

CURTISS “OXX-6” 100 HP ENGINES 


HALL-SCOTT A-7-A lOO HP 4 CYLINDER 
ENGINES 

GNOME too HP ENGINES 

RADIATORS, VARIOUS TYPES $5.-SlS. 
TANKS, VARIOUS TYPES $5.-$I0. 
TACHOMETERS $8. 

ALTIMETERS $1S.-$S0. 
PROPELLORS $S.-$1S. 

COMPLETE SETS CONTROL WIRES, VARIOUS 
TYPES 1/3 COST 

AEROPLANE FABRIC. COTTON AND LINEN 


BUREAU OF SUPPLIES AND ACCOUNTS 

NAVY DEPARTMENT WASHINGTON, D. C, 
Salea Rooms Bldg. 176 Navy Yard 
Washington, D. C. 
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The President Has Announced 

A POLICY 

OF ENCOURAGEMENT OF MUTARY AND CIVIL AVIATION 


There is noro every reaion to anticipate immediate progress in 
building up the Army, Navy, Postal and other Covemment 
air services. Large orders have already been placed. Civil 
aviation also Vrill be fostered by national legislation and the 
development of landing fields and airdromes viU have Cavern- 
ment encouragement. 


IT WILL PAY YOU TO KEEP CLOSELY IN TOUCH WITH 
THESE DEVELOPMENTS AND COMPLETE TECHNICAL DE- 
TAILS BY READING EACH WEEK THE RECOGNIZED AMERI- 
CAN AUTHORITY ON AERONAUTICS - 


Sign the coupon now but do not send any money with it.- We will send you the 
next two issues as they appear pd bill you for a year’s or six month’s subscription, 
as you prefer. If, upon receipt of bill, you decide not to continue, advise us 
promptly and accept the two issues with our compliments. 

Aviation and Aircraft Journal 


GARDNER, MOFFAT CO., INC., 

225 Fourth Ave., New York. 

Send me Ae next two weekly issues of AVIATION AND AIRCRAFT JOURNAL. 
If, upon receipt of bill for subscription as indicated below. I decide not to continue, I will so 
advise you, and understand Aat no charge will be made for Ae two copies. 

One Year (52 iaaues-U. S. $4.00; Canada $5.00; Foreign $6.00) 

Six Mos. (26 iuues-U. S. $2.00; Canada $2.50; Foreign $3.00) 

Name 


Address 


iigust 1, 1921 
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LEARN TO FLY! 


Y-«™, 


PILOTS Receive S5MM Per Year ead Up 
BNROLC NOWI 

T H E^R AL P h‘“c GcTi N^s" CO . 


Tlie ^ark Ping That Cleans Itself 

B. G. 

Cestreeton 1» iSe U. S. Araj Air Service a the U. S. Nevf 

THE B. G. CORPORATION 

33 GOLD STREET 

NEW YORK CITY U. S. A- 


Aerial Garage 

THE AMERICAN AIRWAYS ar 
Aat their hangars, located on College Point. 
Flushing, (N. Y. City), are equipped to handle 
suiy kind of airplane or seaplane job of 

OVERHAUL REPAIR 

CONSTRUCTION 

SALVAGING TESTING 

and Aat a full supply of spares and materials is 
always to be had at reasonable prices. 


AMERICAN AIRWAYS 

College Point New York City 

, SebeeSer. Jr. Hesb D. McKey T. L. 

Olimiiei: Aeriiree Airweyt Tramas ScheoU 

(er Air Meckeek, eii4 PReti. 

Expert Pilots and Mechanics on short notice 




CANUCK 

ROEBLING 

AND 


IMMEDIATE DELIVERY 
CA.L. PROPS. SIS PARAGON PROPS. »0 

ROME - TURNEY RADUTORS $20 
Also COMPLETE ASSORTMENT OF STANDARD UTILITT PARTS 
GET OUR PRICES BEFORE ORDERING 
AIRCRAFT MATERIALS & EQUIP. CORP. 

IMS SEDGWICK AVE.. NEW TORK CITT 

19 Wire Caieoniietl Airers/t Sasei- Sfaee l/T’.l/lW' 
StsnAmI Tinned Air^nft Win. B tt S. 0.X4 

7 z7 (ITire Ceiuer) Celomieeg At^reft Card l/W’-t/lH' 
7 X 19 Tinnsd Aircraft Cord l/iT ■ \/r 

Startdard Goivonisod Sleel Aircraft Thimhtsa 1/2^ -1/W 
Standard Steel Aircraft Famdaa. BBS Na, 6 - 20 

JOHN A ROEBUNG’S SONS COMPANY 

TRENTON, NEW JERSEY. 



Flottorp Manufacturing Co. 

AIBCBAFT PROPELLERS 

EeuMieheJ UU 

Wermick NON-TEAR AereXletA 


A SAPE CLLMH tor PLYING 

213 Lyon St., Grand Rapids, Michigan 
Contractors to United States Cooernment 

Per Perlicuie-t Asply <e 

WELLINGTON SEARS A CO. 

M Werth Street. New Terk 
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THE LAWRENCE SPERRY AIRCRAFT CO., INC. 

Fuaiatdsk, L»af l•Ua9, New Torii 


MKk •( I 

CANUCKS •! h>nu> 


0X5 

r* New "aVRO^S **■ 


Speed & Drift Indicator 

WRITE FOR INFORMATION 

PIONEER. INSTRUMENT COMPANY 
136 Havemeyer Street Brooklyn N Y 


WRITE FOR OUR 
SPECIAL PRICE UST 
CANUCK, JN., AVRO 
AND OX-S PARTS 
eRIASON AIRC.RAPT'LIAMTaD 

IZ9 EINC ST.. CAST. TORONTO, CANADA 


I VAN MUFFLING* MARX 


:»r. AIM SbMi. New Teik Ott 


PKOUPT 8BRVJCB^_ PARIS 

‘XiJSwIcXn AIRCRAFT 

AERODROHB INCORPOBATBD STORES 

LOCAH FIELD. MD. BALTIMORE. MD. DUNDALK. MD. 


AN OPPORTUNITY 

TO COMPLETE YOUR FILES 

eleo a lew beck iem^ oi 

AVIATION AND AIBCRAFT JOUKNAL 


WANTID - AIRPUNE AND CAMERA 

mad"p!«n‘ lTb?ill*«e»S!o!»Hd« *Mrtel 

FA^CHILD AERIAL*^ CAMERA CORPORATION 


PRICED FOR A QUICK SALE 

One Lincoln Standenl Tourebool wilh Delecheble En- 

iJownl Cebin S3JM. 

One LipcoIq Slendard Speedefer $3,900. 

Tluee planet are in ^lendid condilion Molor ISO H.P. 

One Cenuck now being rebuilt completely . $1,000, 

HA.M1LTON AERO MFC. CO. Milwaukee, Wis. 

ANOTHER JN-4D REDUCTION! 

TWO NEW SHIPS $2T50 ee. 

THREE REBUILT SHIPS $1500 aa. 

QUOTBD SUBJECT TO PRIOR SALE 

CURTISS EASTERN AIRPLANE CORP. 

130 So. ISih SlrecL Pkilarlelebi.. Pe. 

CONSLl-TING 

AERONAUTICAL ENGINEERS 
AN INDEPENDENT ORGANIZATION OF 
SPECIALIZED AERONADTICAL ENGINEERS 
ALEXANDER KLEMIN & ASSOCIATES 
22 East 17th Street New Yo* 

MOW READY FOR DELIVERY 

AIRCRAFT YEAR BOOK 

1921 

GARDNER, MOFFAT CO. INC. 

225 Fourth Ave. New York 

Ex-Pilot D. S. and Foreign 

U. S. Air Serrioe Patents and Trademarks 

ALLEN E. PECK 

Paunt Attorney 

29-31 Pacific Building, 622 F. Street, N. W. 
WASHINGTON. D. C. 


WRITE for INFORMATION 

About Ott* Directory Adoertiaing 

ITS BRINGING RESULTS 


1. I®"-! 
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MADE IN ITALY-USED THROUGHOUT THE WORLD 

Ansaldo S. V. A. Aeroplanes 

Reliability — Speed — Economy 


ANSALDO DISTRIBUTORS 


HUMPHREYS AIRPLANE COMPANY 
C. B. WRIGHTSMAN 
E. C. MORRIS 


RALPH C. DIGGINS 


FOR DEMONSTRATIONS, SALES AND SERVICE IN THE 
ABOVE TERRITORY APPLY TO OUR DISTRIBUTORS 


LIST PRICES F.O.B. NEW YORK 

MODEL NINE 


MODEL A300 3 
MODEL A300C 


TWO PLACE 
THREE PLACE 
THREE PLACE 
SIX PLACE 


$ 5950.00 
$ 6200.00 
i 9S00.00 
$13000.00 


AERO IMPORT CORPORATION 


1819 BROADWAY 


NEW YORK 


WRIGHT PATENTS LICENSEE 


iiiM»MMitir»»Tin7>uttri'iTTr 



Thousand 
to One 


B uilt on what war taught — the 
entire plant of The Glenn L. 
Martin Company, in ClevelMd, is 
planned for quick expansion at sudden 


The Company laid out grounds — lo- 
cated buildings — designed sp>ecial tools 
and trained its personnel — with one 
objective, rapid production of quality 
aircraft. 


Every eight days, a finished Martin 
Bomber is turned out. 


If war comes the Compainy can shortly 
reach a production of ten a day. 


1000 Martin Bombers can be built for 
the cost of a modem battleship with 
its accessories. 


What chance would one ship have 
against 1000 bombers? 


What chance would a man armed with 
a rifle have, attacked by 1000 hornets 
each carrying a fatal sting? 


Think if over! 


THE GLENN L. MARTIN CO 

CLEVELAND 


Member ef the Manufacluren Aircraft Association 





